Gradients of O2 concentration in hepatocytes.
1. Cytochrome P/450-dependent mixed function oxidations of hexobarbital, phenyramidol, and alprenolol in intact hepatocytes were examined at different steady state oxygen concentrations. Apparent Kmo2 values were determined to be 6.4 +/- 1.7, 3.6 +/- 0.6, and 9.8 +/- 1.2 micronM, respectively. 2. Apparent Kmo2 values for metabolism of hexobarbital and alprenolol by liver microsomes were 4.3 +/- 0.4 and 8.7 +/- 0.7 micronM, similar to the corresponding values for whole cells. Therefore, no detectable gradient of O2 concentration exists between extracellular space and endoplasmic reticulum of hepatocytes at these oxygen concentrations. 3. Steady state concentrations of ATP, ADP, AMP, lactate, and pyruvate at different steady state oxygen concentrations were used as indicators of mitochondrial oxygen dependence in intact hepatocytes. Half-maximal changes occurred at [O2] = 12.6 micronM for cytoplasmic [NAD+]/[NADH] (estimated from [lactate]/[pyruvate]), at 7.0 micronM for [ATP]/[ADP], and at 2.8 micronM for adenylate energy charge. The apparent cellular respiratory Kmo2 was 1.90 +/- 0.18 micronM. 4. Comparison of values for oxygen dependence of mitochondrial functions in isolated hepatocytes with published values for isolated mitochondria suggests that a substantial intracellular oxygen gradient exists between the outer cellular membrane and the mitochondrial inner membrane at po2 values below the critical O2 tensions.